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REQUEST POR IRAC/BPECTRUM PLANNING SURCOMNITTEE REVIEW
£or Stage 3 Frequency Assignment for
Telecommunication Systems Iantended to Provide
Radiclocation Service for
Wind and Temperature Profiling in ths 890-942 MMz band

, for the Federal Government

INTRODUCTION®

The Federal Government initiated a wind Profiler radar program in
1981 to experiment with and perfact lower atmosphere wind
;xotilinq. The initial frequency request for ons of thiree
reguancy domajins for anticipated weather-related wind Profiler
rasearch was in the UBF range at 890-942 MHz. The fresquency
r;ag;!;a;iggod in response to a Stage 2 reqguest was at 915 MHx in
tha and.

Extensive resesarch experience with bothk fixed and many portable
915 MHt wind Profilers, slong with more recent temperature
profiling, deriving temperature from the velocity of an acoustic
signal, now wayrrants assignment of :gcctrum support at Stage 3
for developmental testing of proposed opsrational hardwars and
potential equipment configurations. '

Temparature profiling critical to meteocrological applications in
the lower atmosphere using a Radio Acoustic Sounding System
(RASS) has a greater height range 1f the wind Profiler operates
at frequencies lower than 400 MHY. However, for the purpose of
this Stage 3 requast, which will uviltimately lead to a Stage 4
reaquest for government operational wind temperature
profiling, frequency asslgunment at 915 MMz is proposed. The
unique, upwards propagation pattera of the URF wind Profiler
warrants this accomodation with present government and non-
governmant allocations to other ground-based unsers.

BASIS FOR REQUEST: |
On July 17, 1979 the IRAC/SPS approved the experimental wind
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There are a nultitude of single source potential problens, such
as nuclear power plants, where small networks of lower atmosphere
wind Profilers could monitor winds in order to provide optimum
winds information for public safety purposes should inadvertent
Telease of radicactive emissions ocour.

In February 1991 a Cooperative Research and Dovoloimnnt Agreament
(CRDA) was signed by NOAA and two private sector firms, the
Radian Corporation and Sonoma Techrol Incorporated, for the
transfer of technology and propris aformation required by
the f£irms to design and build wind and temperature profilers for
the world market. This CRDA addresses & growing goverament and
private sector need for high reselution lower atmosphere winds
and temparature regots sensing systenms.

Tha addition of RASS to the wind Pxofiler has already proven the
increased value of frequent, high reselution cempersture '
profiles. It will ba argued that with ipcreased systea power and
antenna apsrture the UERF Profiler/RASS tempsrature systems will
find a broad market, both for the government and private sector
with the latter potentially driven by commercial broadeast
sources eager to capitalize on the dramatic grapbics tailored for
ublic consumption and understanding in the era of twenty-four

our nawscasta,

Improved UHF systems now being developsd at 9§15 MMz will begin to
reach heightes of 6 to 7 km above ground, clearly a height o
interest to memoscale numerical modelers. The potsntial for
improved short term m.loscnln'tor-clltlng & s promising with
anticipated wide usage both governmen private sector
applications of UMF Profiler techaclogy for mateorclogical
purposes for nation-wide applications.

The response to this Stage 3 request will be an important
indicator for an aventual application by the CRDA private sector

principals for a commercial operational frequency for URF wind
Profilers with ah estimated system cost in the range $100-110

thonsand.
SUMMARY AND RECOMMENDATION:

A fregquency use analysis conducred by the Department of Commerce
representative to IRAC in 1990 determined tBhat the least used
part of the ISM band were the seven Mz centersd on 915 Mis.
Wind Profiler aperations at 915 Mtz over the past ten years have
demonstrated compatibility in this band with all other users

theres.
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9. ZEmission mansursd for 400 ns pulse width.
16. a) Incar-pulse period is selectsble from 23 ms up in 5 ns
" fneyements but 25, 50, & 100 microseconds are commonly used.

b)Ona of four pulse widths 15 eelectadle. Currant svsilable

pulse widcths ave 400, 700, 1400, & 2800 ns.
#)Pulse coumpression is not currensly usad, but is planned for

futurs implementstion. Code length s selec .
19. Belev inscrumentsl ut'u:l.t:i,vi.l:yg of 30 d3. table
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+ Three separste antannas are used for wind profiling. Two
ancannas pointing 15 deg. from the vertical aimed in orthogonal
szimuths & one pointing verrically. Antennss ars buyilt from

| meeer gquars panels into various configuratiens. Ths
orthogonal antannas currently in use are } ¥ 1 mazers giving s
6 % 20 deg. besmwidth. The vartiesl antenns is cither ! x 2
meters for & 20 x 10 deg. bemamwidth or 2 x 2 meters Tesulting
in 2 10 x 10 deg. baamwidth. An electrically stearable phased
array is used or some systema that is 3 x 3 waters with &
eircular beamwideth of 6 dag.

6. Gain & :Ld§ lobe lsvels are given for & 2 x 2 metar aantanna
FGruund slugtter fences are used ro block any side lobe energy
to 20 deg. above the horizon.
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12. Post datection bandwidth is selsctable for four pulse widtha,
The maxioum post deteccion fraquency is determined by the matched
filter for the 400 ne pulee width.

14. The minisus post detaction frequency is determined by the
satched filter for the 2.8 micro ser pulse widrth.
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SURTROT! :::. n:lnl.md for 913 Mz neundary lLayer Prefilex,

_m an inisial reviev of nn-unn, the folloving data adequaey

prabl vere feusd. Please varify aomurasy of sonflice data
and |::J.y sissing data if nntm’xvu. ine

‘l.m“r'. 2 0! tll‘ uum ‘mlﬂ mil ll'.

inteanded to ho uul vhile u Inl!l\)

used vhils in sotien er lu'.un driar nn- at umpuum ‘

leantions. Will this system ba Syensporiable?
3) ‘Yoat is area of oparatien? USKF?

¥

a « The wyansnitter paga shews it te be 13.5 MNs
The 11.8 ks dandwidth appears covirash basad on tha available date.

4) "The eanimsion dandwith previded is Zer tha 400 ne se width
anly. I6 there smission MAnGVidth data fer the other pulss vidths?
If the necessadxy bandwidths aye diffarent fer the pulsa vidths,
then thay should ba supplisd.

5) Now do the pulsa widths coorespand te She pulsa rates?

¢) Tha pulse videhs ? €0 ZANge fyea I ns ¢o 100 us a8 shown
in ths transwitisr .

7} The tyansaitter rTemiria regard 4he harmonic and spurious
levels stata "Balew instyrumentsl ua":fumw of 30 4n.” e

Rovever,
the anissien bandwidth is "sessured” down te =50 4). Plesase vu'uy |

this.

3 Tha nacessaxy bandwidth wtated en Whs 4th page of the
'ltui-nthiln
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To: Richayd Barth
Trrom: Jia Jerdan
subjact: Reply to initial raviev of sPS-9141/2

Ners is ¥he reply te your FAX of Nov. 24,
1. The wind profilers ara not intanded to be usaed in motion.

3. The area of oparation is U.S. and Puarte Rico.

3. Idnn‘t'lnwnmyotmevu sant in, but ths necessary
bandwideh should be 12.5 MNs in hoth places.

4. The necessary bandwidth for all the pulse widths are:

400 nsec pulse 12,5 )ia
700 nmac pulse 5.6 M=
1400 nesc pilse .8 Mia

2300 nwec pulss - 4.8 M8

§. The pulse rate and pulss width are independently selactadle.
Bue to rangs alias considarations, 23 uses, 50 usea, and 100

NEOC AYS® WMOSL used.
6., Part a of tha tvansmittex remarks states that the I ise
peried is selectable from 18 nsec in 5 nssc inoremants. -]

of the remarks atates that the pulss widths available are 400
nseo, 700 nuas, 1foo nsec, and 2800 nses.

7. The hazmonic levels were measured in the £ield with a broad
band dipole antanna attached to a portables s analyser
viich only offerad 30 dB of dynanic ramnge. is vas donhe so the
tilter characteristics of the radar mieYasatrip antanna weuld not
:mlth: l:::urh.:-nt The ﬁi.ntgn bandwiath vu.; “““it.:

; y in on a non-portable spectzun analyrer v oue
an antanna attached. The actual emission bandvidth will ba
reduced by the bandvidth micreostrip antanna but there is not
snough dynamic range to messurs it with the antenna in plaoca,

8. A1l x 3 neter antanna is the most commonly used antenns on
thess vind profilexs. 8inoa the ligation wvas made, n 2 x 2
slagtrically stserable antsnna hn: devel . A fav systams
will ba built with a 3 x 3 slectyically st le antanna. The
beanwidths of thase configurations are given in ths transsittar
ramarks. Below are tha galns of the possible configurations:

1% 2 neter gain=23,7 d4pi
lx 3 astar gainwas.< ami
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2 % 2 pater gainwdg.? abi
3 x 3 mater gain=y0.2 asi
antenns nesasuranant by Rall Brovthers Rasaarch give the

gain of a single 1 X 1 meter 1 as 19.8 4B so tha saloulated
values above may de slightly high. ‘

I hope this ansveyrs the guestions. If you have
‘questions, lat me know. ‘ ' yot i
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